The mechanism of freeze-thawing induced accumulation of γ-aminobutyric acid in germinated soybean.
γ-aminobutyric acid (GABA) is a non-protein amino acid with several functions for human body. Altough freeze-thawing could effectively accumuate GABA in soybean sprouts, the mechanism has not been revealed. The mechanism of freeze-thawing on enhancing GABA accumulation in germinated soybean was revealed in terms of evaluating GABA content, the activity of related synthesis enzymes, as well as the microstructure of tissues and cell of sprouts. The germinated soybeans were treated with different temperature points (from -196 °C to 25 °C) for 12 h and then thawed at 25 °C for 6 h. The results showed that GABA content in frozen soybean sprouts did not change significantly before thawing. After thawing, GABA content of sprouts increased by 83.9% and 82.9% when treated by liquid nitrogen flash freeze and -80 °C for 12 h compared with the control (4 °C treatment for 12 h), respectively. The results indicated that GABA formation mainly occurred during thawing. However, glutamate decarboxylase (GAD), diamine oxidase (DAO) and aminoaldehyde dehydrogenase (AMADH) activities decreased during thawing. Based on the malonaldehyde (MDA) content and microstructure of sprouts, it was suggested that freeze at lower temperature (< -20 °C) maintained the integrity of the cell structure, while the tissues and cell membranes were busted during thawing. These results could provide evidences for the hypothesis that GABA formation was resulted from full contact of enzymes to substrates during thawing, rather than the contribution of higher enzymes activity. This article is protected by copyright. All rights reserved.